A semi-rigid complete ring including a chordal sizing system has been introduced with the aim of standardizing neochordae implantation. Instructions for use of this ring suggest to pass the neochordae through the free margin of mitral leaflets. We introduce a modification of this technique in the presence of myxomatous leaflets.
INTRODUCTION
In recent years, the new paradigm of 'respect rather than resect' approach has been adopted for mitral valve repair and is based on a more extensive use of artificial polytetrafluoroethylene (PTFE) chordae [1] . The decision regarding the length of artificial chordae is critical for successful repair, and numerous techniques have been developed [2] . The recently introduced Memo 3D ReChord (LivaNova Group, UK) is a semi-rigid complete ring including a chordal sizing system that aims to standardize neochordae implantation without the need for specialized measurement [3] . We report a modified technique in the presence of myxomatous leaflets to achieve a correct length of PTFE chordae.
MATERIALS AND METHODS
Implantation technique of the ReChord has been previously described elsewhere [3] . Particularly, instructions for use suggest to pass the neochordae through the free margin of mitral leaflets after anchoring them to the papillary muscles. Our modification aims to avoid the risk of oversizing the length of neochordae in the presence of myxomatous leaflets prolapse. After mitral valve exposure and analysis, annuloplasty sutures are passed through the mitral annulus. Then, with the use of a saline test, we identify the new coaptation line of mitral leaflets: this will be used as the reference point for neochordae placement, and it can be marked with ink for an easier identification at a later time (Fig. 1) . Therefore, PTFE chordae are passed through the fibrous tip of the papillary muscle corresponding to the prolapsing leaflet and then inserted into the prolapsing segment along the surface of coaptation previously identified (Fig. 2) . After parachuting the prosthetic ring, annuloplasty sutures are tied in a standard fashion. Then, the neochordae are first passed through the corresponding loop on the posterior prosthetic ring and again on the mitral leaflet at the level of the new coaptation line achieving a 'hockey stick' effect (Fig. 2) . Finally, PTFE sutures are tied at the level of the ring and loops are removed. The surface of coaptation could be checked again at the end of implantation (Video 1).
RESULTS
From November 2014 to October 2016, 25 patients underwent minimally invasive mitral valve surgery using this modified technique. Mean age was 56 ± 14 (range 27-77) years. Posterior leaflet prolapse was present in 15 cases (60%), anterior prolapse in 4 (24%) and bileaflet prolapse in 6 (16%). The median ring size was 38 mm (interquartile range 34-38, range 28-38). Number of PTFE chordae implanted were 2 in 22 patients (88%) and more than 3 in 3 patients (12%). Mean cross-clamp and cardiopulmonary bypass times were 102 ± 52 and 167 ± 79 min, respectively. In all cases, there was no need to reposition PTFE chordae. At discharge, mean and peak transmitral gradients were 3.4 ± 1.2 and 6.8 ± 2.1 mmHg, respectively; coaptation length achieved was 11.5 ± 1.5 mm. All patients showed no or mild (1+) residual mitral regurgitation.
DISCUSSION
The chordal guide system of the ReChord was designed to simplify implantation of PTFE chordae, standardizing the 'respect rather than resect' technique [3] . The concept of the ring is to use the posterior annulus as a reference point for the height of the neochordae, relying on the principle of basal marginal chordae equivalence, where the height of a marginal/primary chorda is always equal to that of the corresponding basal/tertiary chorda [4] . Following the instructions for use of the ring, once the PTFE chordae are passed through the loops, the free margin of the anterior or posterior leaflet is brought to the posterior annulus, the chordae are tied and the temporary loops are removed. The length of the neochordae obtained will exactly match the plane of the native annulus at the coaptation point. This principle is generally correct in case of fibroelastic degeneration, but it is not always respected in the presence of a myxomatous mitral valve with prolapsing leaflets: this could determine an incorrect length of the neochordae. In our opinion, in these cases, the reference point for PTFE chordae placement must be the coaptation surface of mitral leaflets and not the free margin. Only with this modification, the neochordae will match the plane of the native annulus, reducing the risk of oversizing.
